Delirium is a common and serious condition that is underrecognized in older adults in a variety of healthcare settings. It is poorly recognized because of deficiencies in provider knowledge and its atypical presentation. Early recognition of delirium is warranted to better manage the disease and prevent the adverse outcomes associated with it. The purpose of this article is to review the literature concerning educational interventions focusing on recognition of delirium. The Medline and Cumulative Index to Nursing and Allied Health Literature (CINHAL) databases were searched for studies with specific educational focus in the recognition of delirium, and 26 studies with various designs were identified. The types of interventions used were classified according to the Predisposing, Reinforcing and Enabling Constructs in Educational Diagnosis and Evaluation (PRECEDE) model, and outcomes were sorted according to Kirkpatrick's hierarchy. Educational strategies combining predisposing, enabling, and reinforcing factors achieved better results than strategies that included one or two of these components. Studies using predisposing, enabling, and reinforcing strategies together were more often effective in producing changes in staff behavior and participant outcomes. Based on this review, improvements in knowledge and skill alone seem insufficient to favorably influence recognition of delirium. Educational interventions to recognize delirium are most effective when formal teaching is interactive and is combined with strategies including engaging leadership and using clinical pathways and assessment tools. The goal of the current study was to systematically review the published literature to determine the effect of educational interventions on recognition of delirium.
D
elirium is defined as the acute onset of altered mental status associated with difficulty sustaining attention and a fluctuating course. It is a serious and common medical condition, particularly in older adults, with high incidence rates in various healthcare settings, including during hospitalization (6-56%), postoperatively (15-53%), in intensive care (70-87%), in post-acute care settings (up to 60%), and at the end of life (up to 83%). 1 Delirium is associated with risk of mortality, institutionalization, and worsening or incident dementia. 2 Despite a growing awareness of its high prevalence and toxicity and availability of effective diagnostic tools, healthcare providers often do not recognize delirium, with nondetection rates as high as 69%. 3, 4 A recent study found that delirium remains underrecognized even when a standardized delirium assessment tool is used. 5 A combination of an unpredictable and atypical presentation and a lack of knowledge make it challenging for providers to recognize delirium. The provider's sense of futility-that is, a perceived lack of available interventions even if delirium is recognized-may impede recognition. The high incidence of delirium in older adults coupled with low rates of recognition contribute to high rates of negative outcomes, including falls, pressure ulcers, long length of stay, healthcare costs, institutionalization, and mortality. 4 Early recognition of delirium is important not only because of its potential reversibility, but also because diagnosis and treatment of the underlying cause increase the likelihood of preventing negative outcomes. 6 Previous studies have demonstrated that delirium is often not recognized because of insufficient knowledge and minimal educational emphasis in medical and nursing schools. 7 In prior studies, 75% of the nurses interviewed stated that, even after they received formal education on the topic of delirium, they could not differentiate between delirium and dementia. 8 Although education might play an important role in boosting delirium recognition, the optimal strategies to improve recognition and their usefulness are currently unclear, and several authors have pointed out the limitations of standard delirium teaching methods. effect of educational interventions on learning and patient care outcomes in delirium recognition.
METHODS
A review was conducted on the Medline and Cumulative Index to Nursing and Allied Health Literature (CINHAL) databases through September 2012 to identify published articles in English. The search combined the terms "delirium," "diagnosis," "diagnosed," "diagnosing," "detection," "detect," "detects," "recognized," "recognised," "recognizing," "recognising," "recognize," "recognise," "recognizes," "recognises," "identify," "identifying," "identified," "identifies," "screen," "screening," "screens," "psychiatric status rating scales," "mass screening," "diagnosis" OR "diagnosis" [Subheading] , "delirium/diagnosis," OR "delirium/prevention and control," "curriculum," "pilot projects," "training," "train," "trains," "trained," "educational," "education," "intervention," "staff development," "program," "programs," "education."
The initial search identified 906 abstracts. The screening process is summarized in Figure 1 . Abstracts were screened to identify studies describing educational interventions and outcomes focusing on the recognition of delirium. Disagreements regarding classification of 14 abstracts were resolved in discussion between the authors. References from all of the included abstracts were screened manually, and 13 additional pertinent abstracts were identified. Sixty-five abstracts was identified for full-text review and were selected for further analysis if they satisfied the following criteria: primary focus is an educational intervention for recognition of delirium and reported outcomes of the intervention on recognition of delirium. Twenty-six articles were identified for inclusion in this review.
On full-text review, studies were classified according to target audience, setting, and educational intervention. Interventions were classified according to the Predisposing, Reinforcing and Enabling Constructs in Educational Diagnosis and Evaluation (PRECEDE) model (Table 1) . 10, 11 In this model, originally used for studies of continuing medical education, interventions are classified into one of four types: Type 1-predisposing factors (dissemination of information, communication and didactics); Type 2-predisposing factors and enabling strategies (facilitate desired change in performance, for example, by using protocols and guidelines and providing resources); Type 3-predisposing and reinforcing factors (consolidate learning through reminders and feedback from peers and experts); and Type 4-a single multifaceted intervention or a combination of interventions across all three types. Finally, study results were assigned to one of the four levels of the widely used Kirkpatrick model 12 (Table 2) to classify the outcomes.
RESULTS
Of 26 studies identified, 15 were conducted in the United States; three in the United Kingdom; three in Australia; and one each in Canada, Belgium, Italy, Japan, and the Netherlands. Study venues included clinical and educational settings. Thirteen studies targeted staff in the hospital wards, seven in the intensive care unit (ICU), two in long-term care and rehabilitation centers, and four in other settings (course workshops, continuing education, simulation laboratory). Educational interventions targeted nurses in 15 studies, physicians in four studies, and interprofessional staff in seven studies.
Educational Interventions
Nine studies were classified as Type 1, 5, 9, 13, [16] [17] [18] [19] [20] [21] Lang et al. 15 University academic hospital and an affiliated community hospital
Medical students compared with thirdyear students from Predisposing: in 1-hour workshop, information on delirium reviewed and students introduced to CAM; at end of month, students met with geriatrician for 1-hour wrap-up session; students presented and discussed two individuals they had and didactics paired with active learning strategies such as small group case discussions, 18 simulation, 19 and script concordance. 9 Education programs all covered delirium, with a focus on recognition of delirium in all except three studies that focused on teaching broader geriatric content including delirium. 16, 19, 20 The target clinicians were multidisciplinary in one study, 18 nurses alone in six studies, 5, 9, 14, 17, [19] [20] [21] and residents alone in two studies. 13, 16 One study reported beneficial patient outcomes (Kirkpatrick Level 4) in terms of greater recognition of delirium after the intervention. 21 One study reported change in behavior (Kirkpatrick Level 3), with more nurses evaluating for delirium after the intervention. Six of the 10 studies reported knowledge gain (Kirkpatrick Level 2), with four having significant knowledge gain 5,9,13,18 and two not mentioning whether the knowledge gain was significant. 16, 21 Four of the Type 1 studies reported gain in selfconfidence (Kirkpatrick Level 2) in recognizing delirium, with one study showing significant change 18 and the others not reporting whether the change was significant. 17, 19, 20 Overall, the results of the Type 1 studies showed greater knowledge and self-confidence but with a high degree of variability in reporting the results.
The Type 2 studies used education in conjunction with enabling factors such as Intensive Care Delirium Screening Checklist (ICDSC) forms, 14, 22 the Confusion Assessment Method (CAM) tool, 23, 26 protocols and pathways for recognition of delirium, 24, 29, 30 trained champions to answer questions, 24, 26 and additional resources such as work books, laminated pocket cards and assessment tools on Personal Digital Assistants (PDA). 15, 24, 25, 27, 28 Six studies included training nurses, 22, 23, [26] [27] [28] 30 one included medical students, 15 one included physicians, 14 and three included interdisciplinary staff. 24, 25, 29 Two reported positive patient outcomes (Kirkpatrick Level 4) in terms of increased recognition of delirium. 29, 30 Indicators of improved staff performance included increase in recorded delirium and increase in percentage of participants that had an assessment test (Kirkpatrick Level 3), 24 significant knowledge gain (Kirkpatrick Level 2), 14, 15, 22, 27, 28 and significant increase in self-confidence of recognizing delirium. Overall, many of the Type 2 studies demonstrated significant knowledge gain and improved confidence in recognizing delirium, and some demonstrated behavior modification in identifying delirium and improved recognition of delirium.
The single study identified in the Type 3 category used several workshops to provide information and training on the Neelon and Champagne (NEECHAM) assessment tool to a few nurses. The trained nurses taught additional nurses and provided feedback to the nurses on their performance. This study did not demonstrate any improvement in self-confidence of the nurses in recognizing delirium.
All the Type 4 studies combined predisposing with enabling and reinforcing factors. The educational interventions were targeted to nurses in three studies 31, 32, 35 and included interdisciplinary staff in two studies. 33, 34 All studies used enabling strategies in the form of flow sheets, 31 champions, 31, 35 handouts and pocket cards, 32 and guidelines. 33, 34 Reinforcing strategies used were feedback on performance by all five studies, reminders, 31 modification of the current system to incorporate routine assessment, 32, 34 and provision of CAM-ICU 32 and NEE-CHAM 35 assessment tools. Two studies demonstrated a significant increase in recognition of delirium (Kirkpatrick Level 4) 31,33 and two showed improvement in use of an assessment tool (CAM-ICU) to screen for delirium (Kirkpatrick Level 3) 31, 32, 35 and significant improvement in knowledge 31 and interrater agreement on scores on the assessment tools administered. 31, 32 One study reported no change in recognition of delirium. 34 
DISCUSSION
The literature evaluating the effect of educational interventions on recognition of delirium was reviewed. Studies were classified according to type of educational approach 10 and evaluated in terms of outcomes for patients and changes in staff performance. Given the challenges that the complex nature of delirium poses, it was not surprising to find that Type 4 studies that combined predisposing, enabling, and reinforcing factors achieved better results than strategies that included one or two of these components ( Figure 2 ). Effective enabling and reinforcing strategies included the use of resource nurses or champions, 24, 31 feedback on performance, 31, 33 and protocols. 24, 29, 31, 32 Resource nurses or champions in the studies were often trained exclusively to gain expertise in delirium recognition, further train other staff, and act as resources to answer questions and provide feedback on performance. Considering methodological variations, the Type 4 studies, with one exception, showed improved staff performance and recognition of delirium and adherence to protocols when reported. Type 1 studies involved didactic teaching sessions or workshops and varied widely in interventions and measuring outcomes. Few used active learning strategies such as small group discussions, 18 simulation, 19 and script concordance, 9 although interactive techniques such as case discussions and practical sessions were proven to be more effective in changing outcomes in the literature. 11 Most Type 1 studies did not report clinical performance and patient care outcomes but reported improved knowledge and self-confidence in recognizing delirium, except two that reported improved recognition of delirium 21 and behavior modification. 9 Expectations for measurable effect on clinical outcomes in these studies is low, with the literature showing that isolated educational interventions involving predisposing factors alone are not effective in improving healthcare outcomes or changing provider behavior. [36] [37] [38] Type 2 studies typically involved education sessions with assessment tools and protocols for practice. Most did not report patient care outcomes and change in practice behavior, but many showed significant gain in knowledge or self-confidence, one showed change in behavior, 24 and two showed improved recognition of delirium. 24, 29 Sequenced sessions have also been shown to have greater effect. 22, 27 Although some studies used validated delirium assessment tools in education and clinical protocols, variations in methodology and evaluation techniques prevented strong conclusions about their effectiveness from being made. Nonetheless, assessment tools appeared to be helpful in knowledge gain and practice change and improved recognition of delirium as seen in prior studies, confirming prior findings that the majority of individuals with delirium are missed when an assessment tool is not used. 31 In this review educational interventions to recognize delirium were classified according to factors that can facilitate learning and change practice and patient outcomes. A similar approach has recently been used in two other reviews 38, 39 to understand educational interventions in the prevention and management of delirium. Both reviews concluded that the most effective delirium education programs were multifaceted and comprehensive and included enabling and reinforcing techniques in addition to knowledge transmission. This is the only review to the knowledge of the authors that has focused on educational interventions aiming to improve recognition of delirium. Some argue that efforts at delirium recognition are futile until appropriate treatments are identified, 32 but in certain studies, authors identified providers who felt that awareness of delirium improved the care they delivered despite the absence of abundant evidence-based delirium prevention and treatment options. 32 
Limitations
Inclusion of studies with various approaches to education and evaluation presented difficulty in combining results and drawing strong conclusions. Also, it was not possible to include unpublished studies in this review, increasing the potential for publication bias. Some studies that involved improved recognition of delirium were excluded because of inadequate description of their educational interventions. 40, 41 Nonetheless, the search was comprehensive, and the studies identified represented the best evidence available to answer the question.
An adaptation of the PRECEDE model was used to study the effectiveness of continuing medical education for physicians, but it is not known whether the same classification can be applied to most of the studies in this review that focus on interventions for nurses and allied health professionals. This point is significant because most of the interventions focused on nonphysician professionals, but use of the PRECEDE model has strong precedent in this type of review and provides an effective framework for characterizing educational interventions.
38,39

Recommendations for Research
The heterogeneity of educational methodologies in the articles included in this review made it hard to draw strong conclusions on what interventions would be effective in recognizing delirium. In this review and the others that focused on managing delirium, comprehensive interventions proved to be more effective for all four Kirkpatrick levels of outcomes. These results are consistent with education literature, which revealed that comprehensive multifaceted strategies including reinforcing and enabling approaches were more effective in improving patient outcomes 18, 31, 36, 37 than purely didactic experiences, which can improve competence in knowledge, skills, and attitudes but are less likely to bring behavior change or improved outcomes. 18 Methods of evaluation fell short in using validated tools for evaluation of knowledge gain, practice change, and patient outcomes in some of the of the studies included in this review. Studies often used self-evaluation of performance without any objective measurements to confirm behavior change. Future studies should therefore be designed to develop and validate strong evaluation techniques focusing on all Kirkpatrick levels, including endpoints such as patient outcomes, cost-effectiveness, and time efficiency.
It is likely that following some basic educational principles 42 would enhance the effect of many of these programs, including making the education programs relevant to the perceived needs of the participants, using teaching methods that emphasize the integration of new information into what is already known, and providing partici- pants with nonjudgmental feedback on what they have learned. Most of these principles were achievable in some of the studies through the use of nurse champions because they were able to interact on a personal level and had an understanding of the needs. 24, 31 One illustrative example from this review 24 demonstrated improvement in outcomes at all Kirkpatrick levels by recruiting working groups from staff who volunteered to participate, and these groups identified important questions on delirium relevant to their setting and produced a variety of resources and customized solutions for each setting.
Case studies, which are an integral part of education in health care, give learners the opportunity to consider multiple facets of a clinical situation, to expand their knowledge base, and to develop problem-solving and critical-thinking skills. 19 Simulation and script concordance techniques use case studies and are well supported in learning theory to train healthcare providers as it promotes active engagement in thinking, analyzing, acquiring in-depth understanding, and applying knowledge. 9, 17, 19 These techniques may prove especially effective for assessing complex clinical conditions such as delirium because, in an unfolding case study, learners can experience the clinical situation as it progresses over time; they are exposed to the full context and complexity of the evolving setting and disease progression. 19 Educational interventions should be implemented with buy-in from leadership because the success of the intervention depends on administrative understanding, belief, and support. In several cases from this review, hospital leadership was vital in promoting and sustaining educational programs directed at improving outcomes. 18 One study indicated that senior management support (or lack thereof) was viewed as the most important factor determining whether their intervention program was successfully implemented and sustained. 18 Assessment for delirium appears to be most effective if clinicians are trained in the use of standardized tools, because the ability to identify delirium improves when a validated delirium assessment scale is used. 9 Using validated assessment tools as part of the interventions should be feasible because the mean assessment time with most of the validated tools is 2 to 5 minutes. 31 Although optimal adherence to assessment is not known, some of the studies used 80% adherence as acceptable. 31 
CONCLUSION
Improving the recognition of delirium in older adults is a complex problem requiring a sophisticated solution. Many experts argue that the recognition of delirium is the fundamental obstacle to better care of individuals with delirium. 43 Educational interventions designed to improve recognition of delirium by increasing knowledge of delirium and skills in methods of its detection are important but inadequate. Educational interventions to recognize delirium are most effective when formal teaching is interactive and combined with enabling and reinforcing strategies. Effective strategies include providing feedback, clinical pathways, and reminders combined with smallgroup or individual case-based discussions. The role of champions appears to help with outcomes. Valuable insights from health education literature on how clinicians learn should be used to identify effective interventions when designing programs to enhance efforts in improving delirium recognition.
